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Use of the Bechsgaard et al. (2004) statistical framework to disentangle between gametic and sporophytic effects of the sheltered load
As evidence of non-independent segregation of alleles were detected, the maximum likelihood framework introduced by BECHSGAARD et al. (2004) was then used to investigate wether the segregation bias was caused by selection at the gametic or the sporophytic stage. This method allow computing the likelihood of the observed number of individuals with each genotype for a given cross, under a multinomial model with expected genotypic frequencies as parameters, depending on which model (selection on gametic or sporophytic stage) is assumed (see BECHSGAARD et al. 2004 for details) . Since the parental plants were S-heterozygotes, e.g. SaSb, only three genotypes are expected in the offspring from the self and incompatible crosses: SaSa, SaSb and SbSb. We computed the likelihood of three models: (1) The full model: no constraints were assumed: the likelihood was computed assuming that the observed genotypic frequencies are the parameters of the multinomial; (2) the gametic model: it is assumed that selection occurs at the gametic level. In this case, the expected genotypic frequencies of SaSa, SaSb and SbSb are respectively (1/2+z) 2 , 2(1/2+z)(1/2-z) and (1/2-z) 2 . In this model, only one free parameter was estimated, z, representing the "gametic" selection coefficient of the potential deleterious mutations associated with allele Sb. Since the gametic model was nested in the full model, we compared the gametic and the full model with a log-likelihood ratio test using a χ 2 with one degree of freedom: a significant likelihood ratio-test thus meant that the full model fitted significantly better than the gametic model. This analysis allows testing whether the effect of sheltered load occurred at the gametic or sporophytic stage: if the full model fits significantly better than the gametic model, then selection should occur mainly at the sporophytic level. Otherwise, no conclusion could be found. Finally, we estimated the parameters of a third model: (3) The sporophytic model: it is assumed that the fitness for genotypes SaSa, SaSb and SbSb are, respectively, 1, 1-H S and 1-S, with H the dominance level and S the "sporophytic" coefficient of selection of the potential deleterious mutations associated with allele Sb. Hence, genotypic frequencies in the offspring are respectively 1/4 /w, 1/2 (1-H S)/w and 1/4 (1-S)/w with w the mean fitness among all genotypes. Although this model is equivalent to the full model, since two free parameters were estimated, it can not formally be compared to the gametic model since these two models are not nested. We computed the maximum likelihood of those models using the Maximize function in Mathematica 5.1 (Wolfram Research).
Our results showed that the log-likelihood ratio test for the comparison between the gametic and the full models was not significant for the self and incompatible crosses (respectively p=0. 929 and p=0.266) . Hence, we can not conclude if selection occurs at gametophytic or sporophytic stages.
